[Changes of Wnt-3 protein during the proliferation of endogenous neural stem cells in neonatal rats with hypoxic-ischemic brain damage after hyperbaric oxygen therapy].
Previous studies suggest that hyperbaric oxygen (HBO) treatment promotes the proliferation of neurocytes in neonatal rats following hypoxic-ischemic brain damage (HIBD). The Wnt signaling pathway is associated with neurogenesis. This study examined whether HBO promoted neural stem cells (NSCs) proliferation after HIBD, and whether that the proliferation correlated with Wnt-3 protein expression. Seven-day-old Sprague-Dawley rats were randomly divided into three groups: normal control, hypoxia-ischemia (HI), and HI-HBO. HI was induced by the ligation of left common carotid artery, followed by a 2-hr exposure to 8% O2 in the latter two groups. HBO was administered 3 hrs after HI in the HI-HBO group for continuous 7 days (2 atmospheres absolute, once daily). The proliferating NSCs in the subventricular zone (SVZ) was examined by BrdU/nestin immunofluorescence and the expression of Wnt-3 protein in NSCs was examined by nestin/Wnt-3 immunofluorescence at 6 and 24 hrs and at 3, 7 and 14 days of HI. The cellular expressions of nestin and Wnt-3 protein were analyzed by laser scanning confocal microscopy. The linear regression analysis was used to evaluate the correlation between cellular Wnt-3 and nestin protein. The expressions of nestin and Wnt-3 protein in the ischemic cerebral hemisphere were analyzed with Western blotting. The number of BrdU/nestin positive cells in the SVZ increased 3 hrs after HBO therapy, peaked at 7 days and remained at a higher level until 14 days after HBO therapy in the HI-HBO group compared with the normal control and the HIBD groups. The level of Wnt-3 protein in NSCs increased significantly 3 hrs after HBO therapy, peaked at 3 days and remained at high levels until 14 days after HBO therapy in the HI-HBO group compared with the normal control and the HIBD groups. The level of cellular nestin protein was closely correlated with the level of cellular Wnt-3 protein (r = 0.893, P < 0.05). The Western blotting analysis demonstrated increased Wnt-3 and nestin protein expressions in the ischemic cerebral hemispheres. HBO treatment promotes the proliferation of NSCs in HIBD neonatal rats, which is correlated with the activation of Wnt signaling.